The aim of this study was to investigate di-2-ethylhexyl phthalate (DEHP) 18 from plastic film of the greenhouse to the air and the vegetables grown in the 19 greenhouse. This paper presents the migration of di-2-ethylhexyl phthalate (DEHP) 20 by determining the di-2-ethylhexyl phthalate (DEHP) concentration in air and 21 vegetables in greenhouses with the change of temperature in a day and a half year.The 22 determination of di-2-ethylhexyl phthalate (DEHP) content in the air and the 23 vegetables was performed by gas chromatography-mass spectrometry. The results 24 showed that di-2-ethylhexyl phthalate (DEHP) content in the greenhouse air increased 25 with increasing temperature during one day, but di-2-ethylhexyl phthalate (DEHP) 26 content changes in vegetable were different from those in air, and which depends on 27 the exposure time. For the monthly content changes, di-2-ethylhexyl phthalate (DEHP) 28 content in air first increased to a maximum and then decreased with increasing time 29 and temperature. The di-2-ethylhexyl phthalate (DEHP) content changes of six 30 vegetables not only were related with di-2-ethylhexyl phthalate (DEHP) content in air 31 and temperature, but also with varieties of vegetables. 32 33 34 35
Introduction
Plastic greenhouses are a form of horticulture which plays a special role for supplying 38 off-season vegetables. As food-safety is increasingly concerned, the safety evaluation 39 of vegetable is not limited to heavy metals and pesticide residues, but also organic 40 contaminants [9] . Contamination of vegetables by the plasticizers is being received 41 serious attention. The most used plasticizer, di-(2-ethylhexyl)phthalate (DEHP) is 42 easily released to environment from plastic products due to its intability, fluidity and 43 volatility [1] since DEHP is not chemically bonded to the polymer of plastics. 44 Therefore, DEHP from the greenhouse film is possible of an organic contaminant of 45 vegetables cultivated in greenhouses. 46 Migration of DEHP from the plastic products to several foods was reported. Zhang et 47 al. [19] reported that meat wrapped with PVC film could be contaminated by DEHP, 48 and the migrated amount of DEHP depended on the temperature and time that the 49 meat wrapped by plastic film. Goulas[7] studied that the migration of DEHP from 50 food-grade polyvinyl chloride film into hard and soft cheeses, and the result showed 51 that the longer the exposure, the higher levels of DEHP in cheese. The uptake of 52 DEHP from plastic mulch film used in field cultivation by 10 vegetable plants was 53 investigated by experiments carried out in pots by Du et al. [5, 6] . The results showed 54 that DEHP was transferred from the mulch film to all vegetable plants, and Benincasa increased with the increase of the greenhouse temperature (Fig.1) . The air DEHP 131 content was the lowest in 5:00, and then as the temperature rose, the content was 132 gradually increased. To 2 pm when the temperature was the highest point, the DEHP 133 content reached also the highest value. Then as the temperature decreased, the content 134 was slowly declining. It was evident that the DEHP content in the greenhouse air was 135 closely related with the greenhouse temperature. 136 During the day as temperatures rise, the temperature in the greenhouse also will 137 increase. And it also accelerated the release rate of DEHP from the film. That is, 138 DEHP content in air increased, and reached the highest point when the temperature 139 reaches the maximum. DEHP daily changes in vegetables were not consistent with those in the air (Fig.3) . 153 DEHP daily content in air increased and then decreased, while the daily content in 154 vegetables was increasing from the morning to the evening. 155 When the DEHP in the air was the highest levels, it does not contain the maximum The monthly variation of DEHP in the greenhouse air 161 With the increase in the greenhouse age, levels of DEHP in the air firstly slowly rose 162 and then rapidly rose and slowly declined followed two months (Fig.4) . As time went 163 on, the total amount of DEHP in films was gradually reduced, so that their emission 164 was also reduced. Therefore, the concentration of DEHP in the air gradually 165 decreased after reaching a certain concentration. 166 DEHP content in the air was also associated with the temperature. The higher the 167 temperature, the faster the molecular thermal motion in films, which helps to 168 evaporation and leaching of DEHP from the films. From December 10, 2010 to April 169 10, 2011, with the gradual increase in ambient temperature, which will affect the 170 micro-climate in the greenhouse, the concentration of DEHP of the air in the 171 greenhouse increased slowly to reach maximum concentration in April. With levels of 172 DEHP of the films decreasing, which will reduce its total dissolution, and thus the 173 concentration of greenhouse air was gradually decreased (Fig.4) . During May and 
